Introduction {#Sec1}
============

Sleep disorders in children can lead to significant medical and behavioral morbidity. Previous studies have shown a prevalence of sleep disorders in children up to 30% \[[@CR2], [@CR3], [@CR17]\]. Some sleep problems are more common during certain stages of child development, such as night wakings during infancy \[[@CR28]\], Children with sleep difficulties experience higher rates of behavioral problems, depression, anxiety in adulthood, impaired cognitive function, learning disabilities, and emotional development \[[@CR1], [@CR7], [@CR9], [@CR10], [@CR15], [@CR27]\]. Sleep problems are more common in certain medical conditions, such as chronic pain, attention deficit hyperactivity disorder (ADHD), and autism \[[@CR16], [@CR19], [@CR22]\].

In order to adequately evaluate sleep difficulties in clinical practice, information on sleep in healthy children is essential. Relatively few studies have addressed sleep habits in healthy school-aged children, and there are no recent studies assessing sleep in Dutch school-aged children. Sleep is influenced by many different determinants such as biological and psychological factors, child characteristics and development, and social and environmental surroundings. Cultural differences also play an important role in sleep habits and perceived problems \[[@CR14], [@CR17], [@CR20], [@CR21]\]. Cultural norms determine the boundaries between "normal" and "problematic" sleep behavior, so data on sleep habits and problems cannot simply be generalized \[[@CR13]\]. Studies that have evaluated sleep in children have used a variety of instruments and measures, complicating direct comparison. To enable intercultural comparison of pediatric sleep problems, valid, reliable, and international accepted instruments should be used.

The aims of this study were to (1) assess the prevalence of sleep disturbances in Dutch healthy children, (2) describe sleep habits and problems in this population, (3) collect Dutch norm data for future reference, and (4) compare sleep in children from different cultural backgrounds with reliable, valid, and generalizable measures. Therefore, the children's sleep habits questionnaire (CSHQ) and the sleep self-report (SSR) were translated to Dutch. These questionnaires were developed in the USA as screening instruments for sleep habits and problems in school-aged children. The CSHQ has shown adequate reliability and validity \[[@CR24]\] and has been used in several population-based studies. With permission of the original author, the CSHQ and SSR were translated into Dutch, including two independent forward translations and an independent backward translation. Any discrepancies were solved by consensus discussions.

Methods {#Sec2}
=======

Study design {#Sec3}
------------

The study was conducted in 14 randomly chosen daycare centers and elementary schools in urban and suburban areas, between December 2006 and April 2007. The CSHQ was distributed to all parents of children over 2 years of age with written information about the study and a stamped return envelope. To enhance participation, the study was announced through internal school magazines, and written reminders were posted throughout the schools whenever possible. Parents were informed of the voluntary character of the study. Information on demographic variables, sleeping conditions, and family situation was collected additionally. In order to assess parent--child agreement, the SSR was distributed in randomly chosen schools to children between the ages of 7 and 12. Most questionnaires were self-administrated, except for the youngest classes in which the children were assisted by the teacher and/or research assistant. Identical case numbers linked parental and self-reports. The study was approved by our Institutional Review Board.

Measures {#Sec4}
--------

The abbreviated version of the CSHQ and the SSR were used to assess sleep habits and disturbances. The CSHQ is a 1-week recall, 33-item parental questionnaire that was developed as a sleep screening tool for school-aged children \[[@CR24]\]. It has been used in several studies \[[@CR4]--[@CR6], [@CR17], [@CR22]--[@CR24]\] and has adequate psychometric properties in children living in the USA \[[@CR24]\]. Recently, the CSHQ has been shown to be a useful screening tool in younger children as well \[[@CR8]\]. In our study, Cronbach's α coefficients ranged from 0.47 to 0.68, comparable to the original CSHQ. Parents rated the frequency of sleep behavior for the most recent "typical" week on a three-point Likert scale, with the response options *usually* (five to seven times per week), *sometimes* (two to four times per week), and *rarely* (zero to one time per week). A higher score indicates more sleep disturbances. Also, parents were asked to indicate whether a specific sleep item is a problem by circling *yes*, *no*, or *not applicable* for each item. Information on habitual bedtime, morning wake-up time, and sleep duration was collected additionally. The CSHQ allows for a total score over 33 items and subscales scores on a number of key sleep domains: bedtime resistance (six items), sleep onset delay (one item), sleep duration (three items), sleep anxiety (four items), night wakening (three items), parasomnias (seven items), sleep-disordered breathing (three items), and daytime sleepiness (eight items). See Table [1](#Tab1){ref-type="table"} for clarification of the sleep disorders. Table 1Sleep disorder descriptionsDescriptionBedtime resistanceThis category assesses if the child falls asleep in his/her own bed, if he/she has a regular bedtime, if he/she needs a parent in the room, struggles at bedtime, or is afraid of sleeping aloneSleep onset delayIs defined as a delay of 20 min or moreSleep durationAssesses if the sleep duration is adequate and whether the child sleeps the same amount each daySleep anxietyDoes the child need a parent in the room, is he/she afraid of sleeping alone or in the dark, does he/she have trouble sleeping away from home?Night wakeningMost healthy young children wake up during the night but usually resume sleep without parental awareness or intervention. Referred children are more likely to have difficulty falling back to sleep and require more parental interventions. Questions include frequency of night wakenings and switching to another person's bed \[[@CR28]\]ParasomniasSleep disorders due to central nervous system arousal, leading to motor or autonomic activation \[[@CR2]\]. Assesses bedwetting, talking during sleep, sleepwalking, bruxism, night terrors, and restlessnessSleep-disordered breathingThis category includes primary snoring, upper airway resistance syndrome, obstructive hypoventilation, and obstructive sleep apnea. It is most prevalent in children 2--6 years old (due to adenotonsillar hypertrophy), in adolescents (related to obesity), and during the first year of life (anatomic and neurologic problems) \[[@CR28]\]Daytime sleepinessThis category includes questions regarding waking up in the morning (with help from others, time to alertness, difficulties getting up, and negative mood) and sleepiness during the day (falling asleep watching TV or riding in a car)

The SSR is a 26-item, 1-week recall questionnaire designed for interviewing or self-administration by children from 7 to 12 years of age \[[@CR22], [@CR23]\]. It comprises a three-point Likert scale, with the same response options as the CSHQ. Higher scores indicate more disturbed sleep. The SSR allows for a total score based on 13 items, directly relating to the same sleep domains as incorporated in the CSHQ \[[@CR22]\]. Comparison of the CSHQ and the SSR is possible for specific items.

Statistical analysis {#Sec5}
--------------------

The Statistical Package for Social Sciences for Windows version 15.0 was used for all data analyses. For the description of questionnaire scores, means and 95% confidence intervals (CI) were calculated. *t* Tests for independent samples and Mann--Whitney *U* tests were used to assess between-group differences on total and subscale scores. The effect of age, class, and living situation (living with both parents, single-parent families, alternatively with mother or father) was assessed using linear regression analysis and analysis of variance. Spearman correlations were calculated to examine correlations between CSHQ- and SSR-related items. Separate analyses were performed for problem sleepers, which were defined as children who had at least one sleep item endorsed as a problem. Significance level was set at *p* \< 0.05 for all analyses.

Results {#Sec6}
=======

Demographics {#Sec7}
------------

Two thousand four hundred fifty-three questionnaires were distributed. Information on 1,552 children was returned (response rate 63%); no information was available on nonrespondents. Most children (94%) had no comorbidities, did not use any medication (93%), and were born in the Netherlands (99%). Most reported medical problems were ADHD (*n* = 26), autism (*n* = 8), and physical problems (*n* = 25). The most commonly used medication was for asthma and allergies, followed by drugs for ADHD. All children reported to have ADHD or autism were excluded from analysis. Two other children treated with herbal medicine against sleep problems were also excluded. Five questionnaires were not filled out correctly, and another four children had not yet reached the age of 2; they were excluded as well. The final number of analyzed questionnaires was 1,507. Respondents were mostly mothers (87%). Mean child age was 8.5 years (95% CI, 8.4--8.6; range, 2.0--13.7), 52% were boys. Ten percent of all children shared their bedroom with a sibling, 0.8% with a parent.

Children's sleep habits questionnaire {#Sec8}
-------------------------------------

Mean bedtime was 8:00 p.m. (range, 6:20--10:30 p.m.), and mean wake-up time was 7:06 a.m. (range, 4:00--9:15 a.m.). Sleep schedules were age-related: bedtime and wake-up time were later for older children (*p* \< .001). Mean sleep duration was 10.66 h (95% CI, 10.57--10.75; range, 7.00--14.5 h) and decreased significantly with child age (*p* \< .001). Mean awake minutes at night was 7.89 (95% CI, 7.14--8.63; range, 1--60 min), this was not age-related.

CSHQ scores for all children and per age range (2--6, 7--10, and 10--14 years) are summarized in Table [2](#Tab2){ref-type="table"}. Mean CSHQ total score was 40.50 (95% CI, 40.21--40.80) and was not influenced by age. Older children scored higher on sleep onset delay (*p* \< .001), sleep duration (*p* = .02), and daytime sleepiness (*p* \< .001), indicating more problems in these areas. Younger children had more problems on the subscales of bedtime resistance (*p* \< .01), sleep anxiety (*p* \< .001), night wakenings (*p* \< .04), parasomnias (*p* \< .001), and sleep-disordered breathing (*p* = .014). Girls had more disturbances than boys, reflected in total score (boys: mean, 40.15; 95% CI, 39.74--40.56; girls: mean, 40.89; 95% CI, 40.46--41.32; *p* = .014), sleep onset delay (boys: mean, 1.25; 95% CI, 1.21--1.29; girls: mean, 1.34; 95% CI, 1.30--1.39; *p* = .002), and daytime sleepiness (boys: mean, 10.75; 95% CI, 10.57--10.92; girls: mean, 11.60; 95% CI, 11.38--11.82; *p* \< .001). Children sharing a bedroom scored significantly higher on bedtime resistance (*p* \< .001). Children living in single-parent families had a higher total score than children in a two-parent household (mean, 41.77 and 40.35, respectively, *p* \< 0.03). Children from single-parent families also showed more problems on the bedtime resistance (mean, 7.05 versus 6.64; *p* \< 0.03), anxiety (mean, 5.19 versus 4.83; *p* = 0.02), and night wakening (mean, 3.86 versus 3.59; *p* \< .04) subscales. Separate analyses for comorbidity or the use of prescription medication were not performed because these subgroups were small and heterogeneous. Table 2Children\'s sleep habits questionnaire scores for all children and per age groupCSHQ scoreAll2--6 years7--10 years10--14 yearsMean (95% CI)*N*Mean (95% CI)*N*Mean (95% CI)*N*Mean (95% CI)*N*Total score40.50 (40.21--40.80)1,28240.83 (40.21--41.44)28340.57 (40.09--41.04)55440.16 (39.66--40.65)412Subscale item Bedtime resistance^b^6.68 (6.61--6.76)1,3756.83 (6.64--7.02)3056.74 (6.62--6.86)5836.48 (6.38--6.59)452 Sleep onset delay^a^1.30 (1.27--1.33)1,5071.12 (1.08--1.16)3231.29 (1.24--1.33)6321.43 (1.37--1.49)507 Sleep duration^a^3.50 (3.45--3.55)1,4303.39 (3.30--3.48)3103.49 (3.42--3.57)6063.57 (3.48--3.66)478 Sleep anxiety^b^4.86 (4.79--4.93)1,3595.10 (4.94--5.26)3004.96 (4.84--5.07)5804.56 (4.46--4.67)445 Night wakening^b^3.62 (3.56--3.67)1,3683.91 (3.76--4.05)3043.59 (3.50--3.67)5833.44 (3.37--3.52)443 Parasomnias^b^8.57 (8.48--8.66)1,3558.89 (8.68--9.09)3018.64 (8.50--8.78)5848.23 (8.10--8.36)437 Sleep-disordered breathing^b^3.30 (3.26--3.33)1,3183.40 (3.30--3.49)2933.29 (3.24--3.35)5673.24 (3.19--3.29)422 Daytime sleepiness^a^11.16 (11.02--11.30)1,42410.89 (10.63--11.15)30811.02 (10.80--11.24)60611.52 (11.27--11.77)471*N* = number of children included per (sub)scale. Number vary due to missing responses; scores were calculated if less than 50% of items were missing^a^Significantly higher score (more problems) in older children^b^Significantly higher score (more problems) in younger children

Parents of 383 (25%) children endorsed at least one item out of 33 of the CSHQ as a problem; these children scored significantly higher on all scales (see Table [3](#Tab3){ref-type="table"}). One hundred fifty-two (10%) children had at least one problem endorsed for daytime sleepiness, 138 (9%) for sleep duration, 132 (9%) for bedtime resistance, 112 (7%) for parasomnias, 106 (7%) for sleep anxiety, 83 (6%) for sleep onset delay, 45 (3%) for night wakening, and 16 (1%) for sleep-disordered breathing. There were no significant differences in age and gender between problem sleepers and non-problem sleepers. Problem sleepers scored significantly higher on all subscales and on the total score (see Table [3](#Tab3){ref-type="table"}). Table 3Children\'s sleep habits questionnaireCSHQ scoreProblem sleepers^a^Non-problem sleepersMean (95% CI)*N*Mean (95% CI)*N*Total score\*44.72 (44.01--45.43)26539.25 (38.95--39.54)888Subscale item Bedtime resistance\*8.81 (8.29--9.34)856.54 (6.48--6.61)1,290 Sleep onset delay\*2.11 (1.94--2.28)831.25 (1.22--1.28)1,424 Sleep duration\*4.88 (4.56--5.20)783.42 (3.37--3.46)1,352 Sleep anxiety\*7.07 (6.72--7.42)904.70 (4.64--4.77)1,269 Night wakening\*5.74 (5.30--6.18)443.55 (3.50--3.60)1,324 Parasomnias\*10.85 (10.42--11.28)938.40 (8.32--8.49)1,262 Sleep-disordered breathing\*5.08 (4.40--5.75)133.28 (3.24--3.31)1,305 Daytime sleepiness\*13.77 (13.20--14.34)11210.94 (10.80--11.07)1,312\*Problem sleepers versus non-problem sleepers *p* \< .001^a^Problem sleepers were defined as children who had at least one item endorsed as a problem

Sleep self-report {#Sec9}
-----------------

Two hundred seventy children filled in the sleep self-report. Three children diagnosed with ADHD and five with autism were omitted from analyses; 262 questionnaires were included for the final analysis. Mean age was 10.34 years (95% CI, 10.18--10.50; range, 8--12), 47% were boys. Of all children, 10.3% attended class 4, 10.3% attended class 5, 11.8% attended class 6, 33.2% attended class 7, and 33.6% attended class 8 (i.e., the highest grade in elementary school). There were no significant differences between boys and girls. Children who indicated they had trouble sleeping scored significantly higher (mean total score, 18.35 versus 22.83; *p* \< .001) on all SSR items. Children in the two lowest classes scored significantly higher than children in the three highest classes, (*p* \< .01), indicating more sleep problems in younger children. Mean total score over 13 items was 19.04 (95% CI, 18.58--19.50).

Correlation children's sleep habits questionnaire and sleep self-report {#Sec10}
-----------------------------------------------------------------------

For 155 (10% of total sample) children, both a parent-report and a self-report were available. Spearman's correlations were calculated for all corresponding items (see Table [4](#Tab4){ref-type="table"}). Correlations between parent and child answers were small to moderate in six out of the 11 corresponding items. Table 4Correlation between the sleep self-report and children\'s sleep habits questionnaireItemSSR mean (95% CI)CSHQ mean (95% CI)*r*^a^*p*Child falls asleep within 20 min2.11 (1.99--2.23)1.39 (1.28--1.49)0.42\<.001Child is afraid of sleeping alone1.16 (1.09--1.23)1.12 (1.06--1.18)0.35\<.001Child is afraid of sleeping in the dark1.35 (1.26--1.45)1.30 (1.20--1.41)0.24.005Difficulty getting out of bed in the morning2.12 (2.01--2.24)1.58 (1.47--1.68)0.21.01Child sleeps too little1.54 (1.44--1.64)1.29 (1.21--1.36)0.16NSChild falls asleep in parent\'s or sibling\'s bed1.33 (1.23--1.43)1.12 (1.06--1.18)0.16.05Child moves to someone else\'s bed1.21 (1.14--1.28)1.06 (1.02--1.10)0.15.04Child goes to bed at same time1.67 (1.57--1.77)1.06 (1.02--1.11)0.15NSChild seems tired1.56 (1.47--1.66)1.30 (1.22--1.39)0.06NSChild awakes once during night1.59 (1.49--1.69)1.35 (1.25--1.44)0.07NSChild struggles at bedtime1.34 (1.25--1.42)1.13 (1.05--1.20)0.05NS*SSR* sleep self-report, *CSHQ* children\'s sleep habits questionnaire, *NS* not significant^a^Spearman\'s correlation between mean SSR and CSHQ item scores

Cultural comparison {#Sec11}
-------------------

In order to compare sleep in Dutch children to sleep in children from different cultural backgrounds, the results from this study were compared with results found by Liu et al., who used the CSHQ in China and the USA \[[@CR17]\]. The samples were comparable with regards to gender, living area, and social economic status, but there were seasonal differences. The US sample was recruited during winter, spring, and fall; the Chinese sample during fall; and our sample during winter and spring. To eliminate age effects, analyses were performed for age-matched samples.

In the US sample, a significantly lower CSHQ total score was found (mean, 38.71 ± 5.51) indicating less sleep disturbances compared with Dutch children (mean, 40.67 ± 5.50; *p* \< .001). This was also the case for most subscale items, such as sleep anxiety, night wakening, parasomnias, and daytime sleepiness (all *p* \< .001; see Table [5](#Tab5){ref-type="table"}) \[[@CR17]\]. US children only scored higher for bedtime resistance (*p* \< .001). Chinese children scored significantly higher on the CSHQ score compared with Dutch children (mean, 42.11 ± 7.43 and 40.27 ± 5.30, respectively; *p* \< .001; see Table [3](#Tab3){ref-type="table"}), indicating more sleep problems in this population \[[@CR17]\]. Dutch children also scored significantly lower for bedtime resistance, sleep duration, sleep anxiety, night wakening, and sleep-disordered breathing (all *p* \< .001). Dutch children did appear to have more problems with sleep onset delay and daytime sleepiness (*p* \< .001). Table 5Cultural comparison between sleep in children from the Netherlands, USA, and ChinaCSHQ scoreNetherlandsUSA^a^NetherlandsChina^a^Age 7.53 ± 1.98 years (range, 4--11)Age 7.56 years (range, 4.8--11)Age 10.07 ± 1.78 years (range, 7--13.7)Age 11 years (range, 7--13)MeanSD*N*MeanSD*N*MeanSD*N*MeanSD*N*Total score^b,c^40.675.5092638.715.5135740.275.3081542.117.43292Subscale item Bedtime resistance^b,c^6.711.459877.011.803936.601.298787.922.49292 Sleep onset delay^c^1.270.551,0711.260.544151.360.649731.280.60292 Sleep duration^c^3.490.931,0203.440.984083.540.979254.211.53292 Sleep anxiety^c,d^4.971.389794.861.433874.741.258685.581.98292 Night wakening^b,c^3.651.069883.490.883883.470.848693.851.27292 Parasomnias^b^8.671.739858.141.313828.401.548648.462.06292 Sleep-disordered breathing^c^3.320.709533.280.673913.240.558363.340.97292 Daytime sleepiness^b,c^11.062.651,0199.722.8938711.272.8391510.223.10292Dutch data was compared with data from Liu et al. \[[@CR17]\]. The Dutch samples used in these analyses were selected to match the USA and China samples with regarding to age, in order to minimize any age effects*CSHQ* children\'s sleep habits questionnaire^a^Reference sample USA and China, Lui et al. \[[@CR17]\]^b^Difference between Dutch and US children, *p* \< .001^c^Difference between Dutch and Chinese children, *p* \< .001^d^Difference between Dutch and US children, *p* \< .05

Discussion {#Sec12}
==========

Dutch population {#Sec13}
----------------

The prevalence of sleep problems in healthy Dutch school-aged children in this study was comparable to percentages found in other studies; 25% of all children were considered by their parents to have at least one sleep-related problem. Daytime sleepiness was reported most frequently as a problem (10%), corresponding with other studies \[[@CR10], [@CR23]\]. Children marked as "problem sleepers" by either themselves or their parents had significantly higher scores. This is an interesting discriminating characteristic of the CSHQ and the SSR, which emphasizes the influence of cognitions and attitudes towards what is considered "normal" sleep.

Child age was associated with sleep duration, bedtime, and wake-up time. Specific sleep problems were more common in certain age groups, which might be a reflection of the child's normal development. For example, younger children had more problems with sleep anxiety and bedtime resistance, whereas for older children, problems with sleep onset delay and sleep duration were reported more often. Parents reported that girls experienced more sleep problems than boys, notably for sleep onset delay and daytime sleepiness, while for the child self-reports, no gender difference was found. Reports in the literature about age and gender effects are inconsistent \[[@CR3], [@CR23], [@CR25]\].

Correlations between parental and self-assessment of child sleep were small to moderate. Owens et al. found no correlations at all in a healthy control group \[[@CR22]\]. In general, questionnaire-based studies in pediatric populations have resulted in mixed outcomes regarding parental and self-assessment correlations \[[@CR12], [@CR30]\]. Although assessing children's sleep by means of parental questionnaires has shown adequate correlation with objective sleep measures (such as actigraphy) for sleep schedules, parents are less accurate in assessing sleep quality \[[@CR26], [@CR31], [@CR32]\], as certain aspects of sleep problems can be unnoticed by parents. Therefore, including child reports wherever possible seems preferable.

Cultural comparison {#Sec14}
-------------------

It is difficult to disentangle the separate influences of biology and culture on sleep habits and problems. Many different aspects may influence sleep, and these cannot always be accounted for in a population-based study. Using the CSHQ, we were able to compare collected data in Dutch children with available data from the US and Chinese children \[[@CR17]\]. This demonstrated a similar prevalence of sleep disturbances \[[@CR18]\] but also emphasized important differences. Overall, based on total CSHQ scores, US children experienced the least sleep problems, followed by Dutch and Chinese children, respectively. For some specific aspects of sleep, such as sleep onset delay, parasomnias, and daytime sleepiness, Dutch children had more problems as compared with both Chinese and US children. In contrast, Dutch children had fewer problems with bedtime resistance.

Although an in-depth investigation into the reasons of these cultural sleep differences is beyond the scope of this paper, some possible explanations deserve attention. Dutch cognitions and sleep traditions are probably more similar to US than Chinese practices, so many of the differences between the Chinese and Dutch data might be (partly) explained by reasons already mentioned by Liu et al. \[[@CR17]\], e.g., the emphasis on individualism and independence versus collectivism and social harmony, the practice of co-sleeping in Asian countries, and different school practices and requirements. A previous study into sleep patterns in US and Dutch children in 1996 showed Dutch children slept more than US children, which was thought to be related to the Dutch tradition of the three "R's": *Rust*, *Reinheid*, and *Regelmaat* (rest, cleanliness, and regularity) \[[@CR29]\]. In this study, Dutch and US children had similar sleep duration. Higher scores on the CSHQ in Dutch children as compared with US children might reflect differences in child care practice and cognitions and attitudes towards normal sleep. The three "R's" with emphasis on rest and regularity might lead Dutch parents to expect a longer and more undisturbed sleep to be best for their children. Of course, this is an assumption because parental cognitions and attitudes were not included in this study.

Limitations {#Sec15}
-----------

Possible limitations of this study include the response rate of 63%. This might have caused bias, although it has been argued that there is little empirical support for bias as a direct result of low response rates \[[@CR11]\]. Also, there was a remarkably low ADHD rate in our population (1.7%), under-reporting of ADHD may have led to higher scores in the studied population, since sleep problems are more common in ADHD \[[@CR22]\]. It would have been interesting if information on sleep on weekdays and weekends was collected separately, but since the questionnaire has a 1-week recall, this data represents sleep on an average day. Seasonal differences and translation could have possibly biased the results in the cultural comparison.

Conclusion {#Sec16}
==========

The prevalence of sleep problems in healthy Dutch school-aged children is comparable to percentages found in other populations, but specific sleep problems vary between different cultures. Cognitions and attitudes toward what is considered good or normal sleep seem to play an important role in (proxy and self) appraisal of sleep and probably partly accounts for cultural differences. In an effort to better understand cultural influences of sleep, further studies assessing cultural similarities and differences, and cognitions and attitudes towards sleep are mandatory. These studies should also include the establishment of culture appropriate norms.
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